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a. All Dates (normalised)
n=1917, sites=201, bins=962
SPD
SPD (adjusted for Hogg et al. 2016)
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b. All Dates (not normalised)
n=1917, sites=201, bins=962
SPD
SPD (adjusted for Hogg et al. 2016)



























































































































































































































































































































































Modelled climatic limits on cereal growth. 






Mean winter temperature: Modern  -7oC
Mean monthly precipitation: 60% modern
Mean winter temperature: Modern  -1oC
Mean monthly precipitation: 120% modern
Mean winter temperature: Modern  -4oC
Mean monthly precipitation: 75% modern
Mean winter temperature: Modern  +1oC
Mean monthly precipitation: 130% modern
Mean winter temperature: Modern (1901 - 1950)
Mean monthly precipitation 1901 - 1950
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It	should	be	stressed	that	the	maps	shown	in	figure	9	represent	scenarios	of	
average	climatic	conditions	that	would	have	varied	from	year	to	year,	and	
decade	to	decade.		Little	is	currently	known	about	whether	inter-annual	climate	
variability	was	different	in	the	past	from	the	modern	instrumental	period.		What	
the	scenarios	suggest,	however,	is	1)	temporal	continuity	of	“favourable”	climatic	
conditions	in	the	southern	Levant	between	glacial	times	and	the	early	Holocene,	
2)	favourable	climatic	continuity	from	the	Bølling-Allerød	interstadial	through	
the	Younger	Dryas	in	Upper	Mesopotamia	but	3)	not	in	south	central	Anatolia,	
where	winters	became	once	again	severe	and	moisture	balance	deficient	during	
Younger	Dryas	times.		
	
6.	Conclusion	
	
Neolithic	agriculture	in	Southwest	Asia	has	its	origins	during	the	preceding	
Epipalaeolithic	cultures,	coinciding	with	major	changes	in	climate	and	
vegetation,	and	following	a	long	period	of	population	increase.	Pollen	and	
charcoal	evidence	shows	that	there	was	an	overall	increase	in	woodland	and	
grassland	habitats	and	their	associated	plant	and	animal	resources	during	the	
glacial-interglacial	transition.	Some	of	those	environmental	changes	were	of	a	
speed	and	amplitude	unprecedented	in	the	last	20,000	years.		Periods	of	rapid	
warming	and	wetting-up	of	the	climate	followed	by	climatic	reversals	prompted	
a	range	of	human	adaptive	responses,	including	some	that	-	with	hindsight	–	we	
might	view	as	evolutionary	‘false	starts’	and	dead	ends,	but	others	that	
eventually	led	to	domestication	of	selected	plants	and	animals	(Fuller	et	al.,	
2013).	Comparison	of	climatic	and	archeological	data	sets	shows	that	in	some	
areas,	abrupt	warming	transitions	at	~14.5	and	11.7	ka	BP	may	have	acted	as	
pacemakers	for	rapid	population	increase,	coinciding	with	the	start	of	the	
Natufian	and	Pre-Pottery	Neolithic	cultures,	respectively.		However	in	other	
regions,	such	as	central	Anatolia,	there	is	no	clear	synchronism	evident	between	
periods	of	rapid	climatic	amelioration	and	demographic	trends.		Although	there	
is	increasing	evidence	of	human	occupation	of	the	Anatolian	plateau	during	the	
Late	Glacial	interstadial	and	again	early	in	the	Holocene	(Baird	et	al.,	2013),	the	
main	rise	in	population	and	adoption	of	domesticates	does	not	appear	to	have	
occurred	here	until	after	~10.5	ka	BP,	i.e.	more	than	a	millennium	after	the	shift	
in	climate	at	the	start	of	the	Holocene.		
Temporal	synchroneity	does	not	mean	that	climatic	changes	had	the	same	
environmental	or	societal	consequences	in	different	regions.	During	cold-dry	
time	intervals	(e.g.	H1),	favoured	regions,	such	as	the	Levant,	acted	as	refugia	for	
plant	and	animal	resources	and	human	population.		By	contrast,	most	upland	and	
interior	regions	were	characterised	by	low-biomass	resource-poor	herb	steppe	
at	these	times,	and	there	is	only	limited	evidence	of	human	occupation	of	the	
Anatolian	and	Iranian	plateaux.		On	the	other	hand,	climate	reconstructions	
suggest	that	interior	regions	below	~850	masl	(e.g.	northern	Levant,	Upper	
Mesopotamia,	Zagros	foothills)	maintained	conditions	that	were	more	
favourable	for	human	occupation	during	the	Younger	Dryas	stadial.	This,	in	turn,	
would	have	allowed	continuity	of	settlement	here	between	the	Late	Glacial	
interstadial	and	the	early	Holocene.	This	is	in	good	accord	with	14C	PDF	data	
which	indicate	a	continued	growth	of	population	in	the	northern	Levant	and	
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Upper	Mesopotamia	between	~13	and	11.3	ka	BP.	Unlike	central	Anatolia,	there	
is	no	evidence	of	a	demographic	decline	in	the	northern	part	of	the	Fertile	
Crescent	coinciding	with	the	Younger	Dryas	climatic	reversal.	Indeed,	the	
northern	Levant	evidence,	in	particular,	shows	population	growth	continuing	
throughout	the	period;	the	peak	here	at	the	beginning	of	the	Holocene	is	the	
culmination	of	a	long-term	trend,	supporting	long-standing	arguments	that	
increased	sedentism	and	plant	exploitation	led	to	population	growth.	While	
early	cultivation	enabled	further	increase,	it	rapidly	reached	a	limit,	indicated	by	
the	flattening	off	in	the	population	curve,	and	coinciding	with	the	remarkable	
ritual	and	symbolic	PPNA	developments	that	are	now	familiar.	This	implies	that	
in	addition	to	demographic	trends	prompted	by	changes	in	the	natural	
environment,	some	periods	of	regional	population	growth	and	decline	in	
Southwest	Asia	during	the	early	Holocene	may	have	followed	the	kind	of	auto-
cyclic	“boom	and	bust”	pattern	seen	in	the	primary	Neolithic	cultures	of	central	
and	northwestern	Europe	(Shennan	et	al.,	2013).		Contrasting	human	responses	
to	favourable	climatic	changes	may	have	been	set	by	antecedent	conditions	
during	preceding	periods	of	climatic	adversity.	In	areas	where	socio-ecological	
continuity	was	maintained	through	the	Younger	Dryas,	such	as	the	northern	
Levant,	human	communities	and	population	levels	clearly	profited	from	the	
opportunities	offered	by	the	subsequent	amelioration	of	climate	and	resources.		
By	contrast,	in	areas	where	there	was	a	climatically-driven	discontinuity	in	
settlement	during	Younger	Dryas	times	(e.g.	above	~850	masl),	populations	
reacted	more	slowly	to	the	new	opportunities	provided	by	the	interglacial	world.		
The	consequences	of	climate	change	were	not	equal	between	regions	or	human	
communities	in	the	past,	just	as	they	will	not	be	in	the	future.		
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